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INTRODaCTIDN 
Corn (Ze& Ma/s) is imdoubtedly the greatest of the truly 
American crops. Sereral civilizations have been built with com as 
their staple food. The Mayan, the Aztec, the Incan, axid to a great de¬ 
gree, that of other American Indian tribes, and indeed our own have 
benefited inneasurably from the Indian com crop. Com in America has 
always been one of the most efficient means of converting the 8un*s energy 
into food and feed and has enjoyed first attention from a large percent¬ 
age of agronomists In the United States. Not only is it the most inqport- 
ant feed crop for livestock but it also has hundreds of industrial uses 
as well. Com in this country is grown on a larger acreage than any 
other single crop and has a greater value than that of ^eat, oats, rye, 
barley and rice combined. It is inqportant because it originated in the 
Western Hemisphere and has been intimately tied up with the development 
of both the United States and the entire hemisphere, and also because it 
is quite largely responsible for the number one position this nation en¬ 
joys in food and feed production. 
Table 1 shows that com acreage has steadily declined in 
Massachusetts over the past sixty years from 38,818 acres in 1900 
to 23,3^1 acres in I960. From I960 to 1965, com acreage has increased 
from 23f3$l acres to 25»l55 acres. Silage yields have been increasing 
over this entire period from a low of 5.6 tons per acre in 1930 to 10.9 
tons per acre in 1965. There have been measured plots in the state ^ere 
yields have reached 28 to 30 tons per acre. In the period from 1870 to 
l879i Massachusetts ranked fourth in the nation for com yields with a 
ten-year average yield of 3U.7 bushels per acre (8). At the presmt time, 
because of the need for roughage for dairy cattle, most of the acreage 
2 
Table 1. Acres of Com and Yields per Acre of Com Silage for 
Massachusetts and Bristol County * 
ib^yftaehiiaettB Bristol County 
Year 
Acres of 
Com 
Yield per 
Acre (Ton) 
Acres of 
Com 
Yield per 
Acre (Ton) 
1900 36816 9.o2 2329 8.52 
1910 41755 9.7^ 3587 9.o2 
1920 28953 10.4^ 3144 11.l2 
1930 37857 5.6 5805 7.5 
1940 40369 6.6 7418 7.0 
1950 29935 7.3 5950^ 8.5 
I960 23351 10.3 3410’ 12.5 
1965 25155 10.9 3138 15.0 
* U. J 3. Census Reports 
1. U.i 3.D.A. Feed Grain Sign Up Report, Mass. A.2 3.C.S. 1965 
2« Silage Yields not Available. Total bushels per acre converted 
to tons of silage. (lOO bu. • 20 Tons) 
3 
devoted to the corn crop In this state is for silage prodnotion. About 
2000 acres are still harvested for grain. 
The com acreage in Bristol County has also decreased over this 
same period from a high of 7Ul8 acres in 19U0 to 3138 acres in 1965, but 
yield has increased substantially over this period from a low of 7*0 tons 
per acre in 19U0 to 15«0 tons in 1965* There are now some farms in the 
county consistantly producing com silage at the rate of twenty-five or 
more tons per acre. 
A few of the outstanding advantages of com as a forage crop 
in this area include t 
(1) High palatability and high feed intake for cattle. 
(2) Much hi^er potential yield than other forages 
available in this climate. 
(3) Production practices can be totally mechanized from 
planting through to feeding, therefore it can be grown 
efficiently on a dairy farm operated hy one man. 
(U) Effective chcnoioals to control many of the weeds common 
to our area are available, thus the need for tillage 
operations and cultivation have been reduced substant¬ 
ially. 
These are the main reasons that com is an increasingly im¬ 
portant forage for livestock in Southeastern Kassachusetts, and by far 
the outstanding silage crop. 
The major disadvantages to the growing of com in Massachusetts 
center around soil limitations and oo]Q>etition for labor. The best 
growth and yields of this crop demands well to moderately well drained 
soils of high fertility, and a good moisture holding capacity. These 
. u - 
soils need to be managed In aooordanoe with their capability class to 
prerent undue deterioration and erosion. Labor wisoi com is quite de¬ 
manding so far as time of planting, harvesting, and weed and insect con¬ 
trol are ocncemed. Fortunately, most of our dairymen have been able to 
accomodate these time demands so far. 
As acreage increases and as com is grown year after year on 
the same grounds, new weed and insect problems will develop. Already 
crabgrass and other annual grassy weeds require more intensive efforts. 
Wireworras and the Northern Com Rootworm are now gaining a foothold in 
the state and in Bristol County so that control measures will have to be 
initiated to control these soil insects. 
In Bristol County as well as the rest of the state, the 
number of farms has decreased substantially during the last sixty-five 
years, from a total of 3h$9 in 1900 to 773 farms in 1965. The size of 
each farm has increased tran. a low of 38.6 acres per farm to a hi^ of 
7U.3 acres in 1965* For the state, farms have decreased from 37f7l5 
in 1900 to 8019 in 1965» while the size has increased f^m 83.U acres 
to 112.5 acres in 1965* Table 2 shows the number of farms, total acres 
and average size of farms in Bristol County and the state. 
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Forage production provides a farmer with one of his best 
opportunities to lower the total oost of producing milk. In Southeastern 
Massachusetts9 the dairy farmer has turned to increasing his acreage and 
yields of com silage. As a result of this change, in view of his still 
limited acreage with respect to the rest of the state, he is becoming 
less dependent on the haying operation, or hay purchases, to supply this 
forage. A few dairymen at the present time, depend entirely on com 
/ 
silage as the only forage for their cattle. 
There have been many innovations and changing techniques in 
silage com production in the past decade including: 
(1) The introduction of new better performing and better 
adapted hybrid varieties. 
(2) Higher plant populations through closer spacing and 
narrower rows. 
(3) Harller planting. 
(4} The use of higher analysis fertilisers, with heavier 
rates of application. 
(3) The introduction of liquid and bulk blend fertilisers. 
(6) The use of smaller amounts of starter fertilisers at 
planting time because of higher water solubility and 
availability. 
£aoh of these developments has come about so fast that adequate 
research on many of them is lacking. This makes it difficult to evaluate 
enou^^ of them so sound recoBsaendations can be made in all cases. In 
general, proper attention to all of the above practices is resulting in 
markedly higher yields. 
7 
OBJECTIVES 
Thm prijuiry objeotlya of this staci^y vas to obtain Infomatlon 
f^OB a serlss of plots on tvo soil tjpes dnrlng the 1966 season in Bristol 
Coontj^ HassachnsettSf eonoeming the use of starter fertiliser in relation 
to the tins of planting, k seoandaryf but equallj practical objectlTS 
vas to OTsluate the depth of planting practices used in the state on 
earljr and late planted com for silage. This Is bellered to be of im- 
portance in soae seasons. For this reason It vas deeaed worthwhile to 
obtain new infomatlon on that subject^ since occaslonallj^ reconmend* 
atlons for deeper planting haws been nade^ eQ>eclall7 in recent years, 
when soil aolsture was low at planting tine. This point way at tines 
hSTe bean sonewhat controversial. 
In this stuc!^ an attaopt was made to find quantitative answers 
to the following q;aestlonst 
(1) At what practical rate should starter fertiliser be 
aj^Ued? 
(2) Are starter fertilisers realljr essential for marlwmn 
jlelds at different planting dates? 
(3) At what depth should com be planted for maximnii 
gemination and yield? 
- 8 . 
REVIEW OF LITBRATORE 
A, Depth of Planting • There is a great deal of published infarmation on 
diqpth of plantiog spazmlng the Tears from the earlr 18^0*8 to the present 
time (3f 12« lU, IS^ 26^ 27» 37)* Much of this research vas^ and Is 
still being carried out in the Vest and Midwest under conditions of limit* 
ed moisture. 
R. H. Andrews (12)^ Meyer (28), and Weatherwax (Ul), have found 
that com planted at the greater d^ths developed a nich longer first 
intemods. The peonnanent root wjwitem of the plant develops at this node 
(coleoptilar node) and this node does not vary by more than one*half an 
Inch in dqpth regardless of the depth of planting. Corn planted too deep 
is delayed in emergence, especially early In the qpring when soil tenper* 
atures are below $0^ Fj and soil moisture is high. This delay in emer* 
gence was found in early studies by Sturtevant (37-38) to be critical to 
the com plant because of the Increased incidence of disease caused by 
soil-bome micro-organisms, and the seedling's reduced vigor. Later stud* 
ies by Harper (19) confirmed this, thou^ modem seed tieatment makes 
disease a minor factor today. 
The com plant, especially from hrbrid seed, has a tremendous 
ability to adapt to de^ planting, a wide range of temperature and moist* 
ure conditions, and variations in many other environmental factors (22, 
Ul). 
Today, almost all seed com is being treated with various in* 
secticldes and fungicides to protect it and the emerging seedling Aron the 
many different 8oil*bome insects and diseases. The use of sone of these 
chemicals has also pax^ially replaced the practice of treating com with 
certain coal-tar products as crow or bird repellents. Often-times, these 
materials have been found to delay or even prevent seed gemination be¬ 
cause too of the coal tar material was used. This material nay 
- 9 - 
prevent moisture from entering the seed If the repellent Is not applied 
properly. 
It can be concluded from much of the data reviewed that corn 
should be planted only deep enough to be in Intimate contact with moist 
soil to keep the kernel from drying out, and out of the way of birds and 
other predatory animals that mi^t reduce stands. For normal planting 
and climatic conditions in Massachusetts - corn need only be planted one 
to two inches^deep. By planting at this depth, the seed is protected 
from predatory animals and birds and there is usually sufficient moist¬ 
ure to soften the seed coat, a process necessary for maximum germination. 
For late planting - June 15 on - deeper planting may be necessary, es¬ 
pecially in droughty soils, so that the seed is placed near enough to 
sufficient moisture for rapid germination. With too deep planting, even 
today with vigorous hybrids and seed treatments, drastic yield reduction 
could result. 
B. Development of The Corn Plant - Com like the other grasses, can be 
fed to livestock at any stage of development, but does not make hi^ 
quality silage at every stage of growth — it may be either too high or 
too low in moisture content. Generally, corn for silage should contain 
6$ to 70 percent moisture at ensiling time. Under some conditions, with 
air-ti^t silos, high quality silage can be made when the moisture con¬ 
tent is $0 per cent or less. 
To understand those factors that make for high quality corn 
silage, it is necessary to determine the dry matter and moisture content 
of the various parts of the com plant as it grows and develops. Table 
3 based on data from Ontario, Canada, indicates the probable per cent 
yield and moisture percentages of the leaf, ear, and stalk of the corn 
plant at various stages of maturity. 
- 10 - 
Tablt 3 Holsture Contant of Com at Different Stages of Maturity * 
Stage of Maturity % field on 
Dzy Natter Basis 
% Moisture % Moisture 
of If^hole Plant 
Milk Stage 80-85 
Stalk and Leaf 80 85 
£ar 20 75 
Medi\UB to late Dough 70 - 75 
Stalk 35) 80 
Uaf 15) 
fiar 50) 50 
Mature 55 -65 
Stalk 33) 78 (complete maturity) 
Leaf 12) 
Ear 55) 40 
* ’♦Let’s Look at Com” - Ontario Department of Agriculture 
ParXiaaent Building* Toronto* Canada* Publication 13 Peb. 1964 
This table shows that as the com plant matures* it becomes 
dryer* and the ear becomes a much more significant component of the en¬ 
tire plant. These featxires demand strict attention in making high quality 
com silage. The ratio of ear to stover is very vide while the plant is 
in the milk stage* (20^ ear to 8Q^ stover). This ratio changes drasti¬ 
cally as the plant matures to 30 - 55% ear to 45 50;^ stover. 
At full maturity* the ear represents 80 per cent of the feed¬ 
ing value of com. At the late dough stage* the ear represents only 
about 70 per cent of the feeding value. The controlling feature deter¬ 
mining when to ensile com is the moisture content. Ideally* com should 
be ensiled at or Just before maturity - in the hard dough stage. At this 
time the moisture content is about 70 per cent. 
e 
Data of Tegian* (Table 4)* and others essentially confirm this 
Canadian work. It must be remembered however* that at times* other factors 
than stage of maturity* nay effect oar to stover ratios. These include 
set of ear* time of planting* population and hybrid varieties* and rainfall 
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during the ear formation stage. 
Table 4 ehowe the results of a tvo year study at Amherst for 
the years 1964 and 1965* Two varieties* one a long season and one a 
short season* were planted at three different dates and harvested on 
three different dates. This gave a range of 77 to 134 days for growth 
and development to occur. These differences In the days of growth were 
the most Important Indicators of production as measured by percentage of 
ears or grain. It made little difference when the com was planted as to 
production of the various plant parts If growth was for an eqxilvalent 
period of time. It will be noted that proportion of plant parts for the 
three planting dates was quite similar at the 107» 111* and 104 days grow¬ 
ing period. A likewise situation occurred for the 121 and 125 days period 
allowed by the early and mid season plantings. In every case* regardless 
of planting date for both hybrids* the mid-September harvest date pro¬ 
duced the greatest proportion of grain. This suggests that both hybrids 
were still Increasing In grain and total weight and required 134 days or 
longer under the climatic conditions of these two seasons for maximum 
production. Certainly the Funk 077A hybrid had not reached the desired 
stage for silage* a fact Indicated also by the moisture content of the 
forage at these harvest dates as Is shown by the percent dry matter of 
the ears. 
These data show further that the practice of many farmers ox' 
using the longer season hybrids leads to a lower proportion of grain and 
a lower peroentage of the yield potential of the hybrid. It also results 
In a lower quality* high moisture crop. This Is especially true with the 
later plantings since a large amount of carbohydrates are laid down during 
grain formation. This Is a period of rapid yield Increase. With early 
planting* such as May 1* and September 14 as the desirable harvest for the 
13 - 
SSIO hybrid, grain production was 185^ less for the mid-May planting and 
30^ lees for the June first planting* For the Punk G77A, a longer season 
variety, the grain differences were lQ% and k2% respectively. 
A research project to study the growth and development of the 
com plant was carried out jointly by the Ohio Agricultural Ebcperiment 
Station and the U. S, Department of Agriculture (3li). The yield of corn 
in this experiment was approximately 100 bushels of grain while the total 
weight of dry matter (above ground) was 12,88U pounds. This is equiva¬ 
lent to 21.U7 tons of silage at 70J^ moisture content with approximately 
k7% ears* Table 5 shows the various parts of the corn plant and the 
total dry matter in each part. 
Table 5* Weight of Various Parts of Corn Plant at Maturity 
Based on Total Yield of 100 Bushel per Acre* (3u) 
Parts Lbs* Dry Matter 
Leaves 1531 
Stems 3ii62 
H\isks 1179 
Cobs 989 
Grain 5723 
Total 1288b 
Aldrich and Leng, (10) studying ear formation at Ohio found 
that after pollination of the corn plant, the silk dries up and kernels 
begin to form as a watery blister on the cob. The kernel develops very 
rapidly and usually after about three weeks, is filled with a milky fluid 
high in simple sugars (Milk Stage)* These sugars rapidly disappear and 
are replaced by gummy dextrins and then by the drier starches (Soft 
Dough Stage)* The starches are deposited at the crown end of the kernel 
and finally build up to the embryo or tip-end (Hard Dough Stage). As the 
starch builds up^ the kernel becomes harder^ the crown end dents^ until 
maturity is reached. At this time moisture content is below thirty-five 
percent. 
C. Hutrient Uptake by the Corn Crop at Various Growth Stages. 
The use of some fertilizer is essential for maximum silage 
production over most of the United States. Ibere are many different 
methods of applying the necessary fertilizer nutrients, usually depend¬ 
ing on rates to be applied and form of fertilizer available. These 
fertilizers have a great bearing on the nutrient absorption or uptake 
by the plant and must be considered in any sound fertilizer program. 
In the Ohio experiment cited above, (3li) a 100 bushel crop of 
com used lU3 pounds of nitrogen, 69 pounds of phosphate (P20^) and II8 
pounds of potash (K2O). Table 6 shows the pounds of niti'ogen, phosph¬ 
orus and potassium absorbed and the growth produced each month (hiring 
the four-month growing season. 
- 15 - 
Tabl« 6. Hutrient Absorption and Dry Natter Production in Pounds by 
The Com Plant at Various Staipes of Orovth. (m) 
May 20 
to 
June 20 
June 20 
to 
July 20 
July 20 
to 
Aug. 19 
Aug. 
to 
Sept. 
19 
18 Total 
Nitrogen 3 55 68 17 143 
Phosphate (P2O) 1 18 32 18 69 
Potash (K2O} 4 78 36 0 118 
Sulfur - - - - 22 
Hagnesiua - - - - 33 
CaloiUB - - - - 37 
Iron - - - - 2 
Manganese - - - - .3 
Boron - - - - .06 
Zino - - - - Trace 
Copper - - - - Trace 
Dry height 129 2963 5927 3865 12884 
During the first aonth after planting, the com crop took up 
only tvo percent of the total nitrogen absorbed during the entire grow¬ 
ing season. Dy July 1, it had taken up fifteen pounds per acre. The 
com crop therefore does not require a large aaount oftotal nitrogen 
during the first aonth or six weeks of growth. During the third aonth, 
howeyer, froa July 20 to August 19, the plant took up about 68 pounds 
of nitrogen, or alaost one-half the total aaount absorbed. The great¬ 
est uptake of nitrogen occurred during the last few days of July, when 
the plants used an ayerage of four pounds per acre per day. This high 
absorption occurred during the tasseling and silking period. 
- 16 • 
Th« plants absorbed only on# percent of their phosphorus during 
the first Bontht but during the third sontht froa July 20 to August 19 
they absorbed alnost one-half of the total of this eleeent used. 
The orop absorbed about two-thirds of its potassium during 
the second month of grovth. The marimum rate of uptake occurred from 
July 5 to August 17 when an average of 3*2 pounds per acre per day was 
absorbed. Potassium uptake reached a peak at about three weeks prior to 
silking. After that time there was an actual loss mainly from leaves 
and stems. Aldrich et al (10) found the above to be true and also that 
potassium may be partly washed from the leaves and stems back into the 
soil by rain» or it may move back into the soil through the root system. 
D. Smmlvlmr Plmt Mutri»nta to th. Crop 
Tb. rarndt. of th. Ohio atudl.. (6, 10» M) indloata. that if 
high yields are to be obtained* the soil has to be able to supply plant 
food to the com orop at the rates and time they are most needed during 
the entire period of growth. 
Ahlgren et al (9) fo\ind that com production in Mew Jersey is 
dependent upon sufficient well distributed rainfall throughout the en¬ 
tire growing season. If moisture was deficient at any time during the 
growing season* especially during the tasseling and silking stages* pro¬ 
duction was drastically lowered even when a surplus of plant nutrients 
was available. They also found that the soil had to be above pH 6.0. 
A lower pH than 6.0 reduces availability of plant nutrients in the soil 
anit interfers with absorption so that the com plant is unable to obtain 
the amount of nutrients required for mazimuB growth. 
(1) Phcphonui anffl 
Findlay (17) wozking in Canada obtained maximum yields of com 
when population was about 16*000 plants per acre and when 120 pounds of 
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nitrogen^ 52 pounds of phosphorus (F) and 100 pounds of Potash (K2O) 
vers si^Usd. 
At haz*vsst tiiBS the /lelds that Findlagr obtained were not 
appreelabljr different whether the fertilizer was broadcast prior to 
planting^ applied In the row with the planter, car by & combination of 
these two nethods. Phosphorus was absorbed in large amounts when nit¬ 
rogen was readlljr aTailable. Leonce and Miller (2U) working at Ouel^b, 
Canada, also found that phosphorus is absorbed faster and in larger 
amounts in the presence of a nitrogen fertilizer. 
Haynes and Thatcher (20, 21) found that with band seeding 
grasses and legumes in Ohio, much more uniform stands were obtained by 
placing the fex*tlllser with a small amount of nitrogen, three-quarters 
to two inches below the seed and placing the seeds directly orer this 
band of fertilizer. Early growth of the grasses and legumes in this 
case was much greater than when all the fertilizer was broadcast prior 
to planting. They found that as the seed germinated, the seedling roots 
grew downward a very short distance before coadng into direct contact 
with a ll^t supply of readily ayallable nutrients. This gave the seed¬ 
ling the advantage of being able to emerge sooner and thus becoming 
better established. 
Nelson et al (30) at North Carolina found that jbosphorus mix¬ 
ed with com seed, or banded at planting time showed a marked Increase 
in phoQ>horus utilization during the early growth stage. When the phosp¬ 
horus was banded deeper. Its maxi mum utUlzatlon was delayed until a later 
stage of growth. When all the phoQ>horus was broadcast, iq>take was re¬ 
latively less than with the banded appUeatloni however, total yields at 
maturity were not iq>preolably different between the two syatems. 
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R«lth (32) found with coreal crops that band seeding of phos¬ 
phorus and potash with 30 pounds of nitrogen per acre, gave as good 
yields as by applying twice this amount of fertiliser broadcast. 
Seats and Sterges (33) investigated the com*s need for phos¬ 
phorus at different stages in the growing season under Tennessee condi¬ 
tions. They showed that phosphorus» unlike nitrogen, is not mobile in 
the soil. Heavy applications of phosphorus should be worked into the 
soil thoroughly prior to planting. Young com seedling obtain phosph¬ 
orus from the one to three inch level in the soil, while later on in 
the growth of the plant, com, is able to obtain its phosphorus from 
the eight to thirteen inch level. Yields were drastically curtailed by 
low rates of phosphorus unless supplementary applications were applied 
and worked into the soil within a four week period after planting. The 
critical period with phosphorus for com is during the early development 
periods. 
Stanford and Nelson (36) at Iowa found that the rate of up¬ 
take of phosphorus was dependent upon the position of applied phosph¬ 
orus in the soil prior to seeding. By using radio-active phosphorus 
however, they found that at maturity there was no appreciable differ¬ 
ence between the different placements of phosphorus. 
Welch et al (43) experimented at Illinois, with soils low in 
available i>hosphoru8. They found that com responded to phosphorus 
applications when it was banded close to the seedlings. Soils high in 
phosphoms showed no differences in growth from the different placements 
of this element. It was also shown that phosphorus and potassium are 
more or less immobile in the soil, but nitrogen moves with soil moist¬ 
ure mainly when it is in the nitrate form. 
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Leibhardt and Murdock (23) working with potaaalua in Viaconein 
found that lodging in field com resulted from poor fertility^ especially 
potassium deficiency. They found also that an increase in nitrogen and 
phosphorus and a decrease in potassium caused lodging. Potassium increase 
ed brace root formation. 
Doll (16) also found that for mzimum yields in Kentucky, 1CX) 
to 123 pounds of phosphorus (P2O3) were required with 100 pounds of Potass¬ 
ium (K2O) and up to 200 pounds of nitrogen. This would be highly product¬ 
ive with com planted with a population of up to 21,000 plants per acre 
if sufficient moisture were available. 
Robertson et al (33) at Indiana experimented with phosphorus 
absorption by the brace roots. They found these roots were effective in 
absorbing fertiliser phosphorus during the post-tassel period. If phos¬ 
phorus is not available to the plant during ear formation when one-half 
of the phosphoms is required, poor ear growth and formation results. 
Ward at al (40) at Nebraska, found that with soils high in 
phosphorus and high phosphorus starter fertiliser applied at planting 
time, in dzy years, may cause the crop to grow so fast as to cause sine 
deficiencies. This is especially true on soils that are naturally low 
in sine. 
(2) Mltrog»n 
Pumphrey and Harris (31) experimenting with nitrogen fertili¬ 
sers for com on irrigated soil, in Nebraska, found that nitrogen applied 
at rates up to 120 pounds per acre Increased yields. Maximum yields were 
obtained from a broadcast application and an early sidedressing. They 
found also that the carry over of nitrogen was slight from later side- 
dressing applications. The protein content of com also increased from 
seven percent with no nitrogen added to 9»7 par cent with 120 pounds of 
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nitrogen. 
Welch et al in Illinole (U2) studied the effects of nitrogen 
applied to Vinter wheat in the fall instead of in the spring. They found 
that (me pound of nitrogen applied in the spring was equal to one and one* 
half pounds applied in the fall. Most of this difference was due to soil 
moisture carrying the nitrogen out of the root *one. A very small per¬ 
centage was lost trm volatilization. These dates seem to be in agreement 
with some recent findings in New York. 
Many articles have been published recently on the application 
of fertilisers in the fall. Oc some soils that are not too light or 
gravelly, this practice may be beneficial if applied before freesing; 
hovever, much of the research has been done in the Com Belt area where 
soil conditions are quite different than in Southeastern Massachusetts. 
Walsh and Murdock (39) working in Wisconsin with ammonium and 
potassium fertilizers found that native ammonium (HH^) and applied ammoni¬ 
um (NH^) became less available to com in the presence of hi^ levels of 
potassium (K). Where both ammonium (NH^) and potassium (K) were mixed in 
the same soil layer, a hl^ percentage of the ammonium (NH[^) became fixed 
and unavailable to the plant. If the potassium (K) was applied above or 
below the ammonium (NH^), more of the nitrogen was available to the com 
Jordan et al (23) experimenting with nitrogen rates and plant 
populations in Mississippi found that applying up to 120 pounds of nitrogen, 
80 pounds of phosphorus (P2O5) ®nd 80 pounds of potassium (K2O) increased 
yields and the nitrogen content of the plant. At hi^ nitrogen rates with 
only li,000 plants per acre, an excessive amount of nitrogen was found in 
the grain. This was not the ease when the com was planted at 12,000 
plants per acre. They also found that the maximum uptake of nitrogen and 
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phosphorus vas prior to tassellng, then these elements were translocated 
Into ears for its development. Potassium uptake ceased during the 
ear formation stage. Most of this element is stored in the stems and 
leaves. 
Moody et al (29) found at the Virginia Station that corn yields 
increased when 100 pounds of nitrogen, phosphorus and potassium were 
applied as followst 20 pounds of nitrogen, 8o pounds of phosphorus 
(P20^) and 60 pounds of potassium (l^O) were broadcast and disked in 
prior to planting. Ten pounds of nitrogen, 20 pounds of (P20^) and 20 
pounds of (1^0) were used as a starter fertilizer placed two inches be* 
low and two inches to the side of the seed. Seventy pounds of nitrogen 
was applied as a sidedressing, placed midway between the rows and six 
inches below the surface. 
Willis at North Carolina (UU), and Allred at Indiana (11), 
working with di*ammonium and mon*ammonium phosphate, found that free 
t 
ammonium formed from di*ammonium phosphate. This free ammonium was 
toxic to com. Mono*ammonium phosphate was not toxic because it did 
not release ammonium. 
Since most of the research on corn has been carried out in the 
com belt area, many of these findings do not hold true for the South¬ 
eastern Massachusetts area. These soils are quite different because 
they contain less organic matter, are much shallower, and are generally 
gravelly. 
Most of the literature cited has shown that response to nitro¬ 
gen occurs from applications up to one hundred to one hundred and fifty 
pounds p>er acre. Maximum com pjroduction here in Bristol County in 
many eases requires twa hundred to two hundred and fifty pounds per acre. 
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These high rates of fertilizer are dependent upon the fertility of the 
soil, the aaount of nanore available, and the yields that are anticipated. 
Phosphorus is required to a imoh lesser amount than nitrogen. 
Most of our soils are relatively higb in phosphorus due to past appli¬ 
cations. The young seedling requires a readily available source - thus 
the recoonendation of supplying this nutrient at planting time. 
Potassium, like nitrogen, is required in greater amounts in 
f 
Bristol County than in the com belt. This element is very soluble, 
thus it may be leached out of the root zone more readily, especially in 
our light gravelly soils. 
The intensive faming practices carried out in Bristol County 
over the.past fifty to one hundred years has continually decreased the 
* 
organic matter content of many of our soils. As a result of the poor 
soil conditions, famers have to continually apply large amounts of plant 
I 
nutrients to obtain mazimum yields. 
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METHODS AND PROCEDDRES 
This 8tu<^r ww carried oat on two ot the moat commoci soil 
types in Bristol County; MexTiraac Tine sanely loam^ non«*stony phase 
and Qloaeester fine sandy loam^ non-stony phase. They were located 
on the Bristol County Agricultaral School farm and were in a high 
state of fertility. Soil tests ware made prior to planting. 
Table 7 shows the results of these soil tests trcBi samples taken on 
March 18, 1966, 
Table 7 Available Nutrient Content of Merrimac and Gloucester Soils 
In Parts per million. Based cm Soil Tests of April 9» 1966, 
Merrimac fine 
Sandy Loam 
Gloucester fine 
Sandy Loam 
Relative 
level 
Approximate Quantity 
at these levels 
Relative 
level 
Approximate Quantity 
at these levels 
pH Hlidi 6,6 Hl^ 6.0 
Ca Hicdi 1600 Medium 
High 
1600 
K High 250 Medium 
High 
180 
P High 100 Medium 
High 
50 
Mg High 12s Hi^ 125 
NO3 Medium 10 Low s 
NH^ Low 12 Low 12 
- 24 - 
Both plots had a rys corer-orop that was plowed down on April 
29* Twenty five hundred pounds of ground linestone and 1900 pounds of 
10-10-10 fertiliser was disked in on both plots» prior to planting. 
After a thorough disking, the plots were snoothed with the use of a log 
behind the harrow. 
The oom was planted with a new International double row com 
plcuater, adjusted to plant 28 inch rows, placing the kernel one and one- 
half inches deep every six to seven inches to give a population of 
approxinately 30,000 plants per acre. 
The fertiliser attachment was calibrated to apply varying 
amounts of starter fertiliser. It was adjusted so that fertiliser was 
placed two inches to the side and two and one-half inches below the 
level of the seed. 
These experimental plots were arranged in a modified factorial 
design. Two different plantings were made with two varieties of oom. 
Three different starter fertilisers were used at three rates. All plots 
. were repeated three times. 
The com hybrids used were the commercial Funk G ITA and 
DeKalb XL304* The former is a full season variety that has always been 
a hi|^ producer in Massachusetts tests. It has about a 2230 degree day 
rating and responds to high fertilisation and high populations. The 
DeKalb hybrid is a somewhat shorter season hybrid, having about a 1750 
degree day rating also responds well to hi^ fertiliser rates and 
high populations. 
Two plantings were made, the first on May 4 and the second on 
May 26, 1966. The three starter fertilisers selected were 11-48-0, 
18-46-0 and 15-15-15. These were regular commercially available products. 
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but the 11-48-0 ia not nornally aiarketed in Maaaachuaetta. The 18-46-0 
ia a pure diamonlua phoaphate, coapletely water aoluble, and recoamend- 
ed aa a atarter fertillaer in thia atate beoauae of ita water aolubility; 
alao it doea not contain potaaaiua which increaaea the salt index in the 
aoil solution near the seed. The 11-48-0 fertiliser was used to check 
on the work of Allred and Ohlrogfe (ll)» who reported a toxicity from 
the release of the first aomonium ion. The 15*15-15 fornmla was used 
/ 
because it is the same ratio aa that applied by many farmers in the 
county. 
This project's design called for each of the above fertilisers 
to be applied at the same rate per acre, mainly 0, 150, 500 and 450 
pounds. Actually, it tras found too difficult with the fertiliser 
attachment on the com planter to obtain these exact rates because of 
the location of the cogs on the adjustment lever. In the first plant¬ 
ing the rates applied were 0, 108, 340 and 500 pounds per acre. It was 
also Intended to'bracket the rates of application between an optimium 
and a toxic range. 
At the second planting, due to an oversight in preparing the 
planter the fertiliser attachment on the right hand side of the planter 
had been replaced. This new attachment had a different fertiliser feed 
plate than the original plate. This sprocket was designed to apply more 
fertiliser. After calibrating the planter in the field, it was found 
that the right hand row was applying fertiliser as follows: 350 pounds 
instead of 108 pounds, 560 pounds instead of 340 pounds and 800 pounds 
instead of 500 pounds. It was found that implement dealers, farmers, 
and most others in this area, including ourselves, were not previously 
aware of the differences in fertiliser plates. 
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After planting all plots, the planter was recalibrated to be 
sure of the rates of fertlllEer used. Table 8 shows the actual amount 
of starter fertiliser applied at both plantings and the total nutrients 
applied In this experiment Including the broadcast application. As the 
table shows, a minimum of 130 pounds N, P20^ and £2^ applied and a 
maximum of 396 pounds N, 334 pounds ^2^3 pounds of K2O was 
applied. 
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Table 8 Rates of Starter Fertiliser Used and Total Plant 
Nutrients (N^ ^2^9 ^2^) Applied Per Acre. 
Starter Lbs. Total Nutrients (Lbs.) Acre 
Fertiliser Fert./Acre N. ^2^^ ^2^ 
First Planting ^•U*66 
0 150 150 150 
- 108 162 202 150 
U-U8-0 3U0 188 232 150 
500 205 150 
0 150 156 150 
— 108 170 210 150 
18.U6-0 3U0 212 307 150 
500  2^ 380 150 
6 i5o 155 -155— 
108 167 167 167 
15-15-15 3U0 201 201 201 
500 225 225 225 
Second Planting 5«26*66 
Left Hand Row 
0 i5o 150 150 - 108 162 202 150 
11«U8.0 3U0 188 31U 150 
5oo 205 390 150 
Q 155 150 -155— - 108 170 210 150 
18.U6-0 31*0 212 307 150 
500 2U0 380 150 
0 150 155 C5 - 108 167 167 167 
15-15-15 3U0 201 201 201 
500 225 225 225 
Right Hand Row 
0 150 l5o i5o 
•• 350 189 318 150 
ll-li8^ 560 211 ia8 150 
800 238 534  150 
0 -ss— i5o 
_ 350 213 311 150 
l8>U6-0 560 251 Uo8 l5o 
800 396 518 i5o 
6 155 -155 155 
350 203 203 203 
15-15-15 560 23U 23U 23U 
800 270 270 270 
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RESULTS 
> 
It V&8 realized when this study was undertaken that It would 
not be possible to obtain absolute answers to any of the problems raised 
In com production on the basis of one year’s results. It was therefore 
necessary to draw on previous work from the literature and adapt. Insofar 
as possible, Massachusetts work to help answer these questions. 
Observations In the past, for example, have Indicated that 
fanaers using the so called split-boot fertilizer attachments may retard 
or prevent germination of seeds at even moderate rates of fertilizer 
application. This Is, particularly true as planting speeds are Increased, 
even moderately, and where soil moisture levels are less than optimum. 
Though little or no trouble has been observed In Massachusetts where 
modern fertilizer attachments are used. It was felt that at some rate 
of application, say at about 500 pounds In a fertile soil the seed or 
seedling maybe affected somewhat deleterlously In sandy soils. 
Thus It was decided In this area to use two quite widely 
different soil types and make frequent observations at time of emergence 
of seedlings and during early growth to measure any possible Injury. 
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A. Ob8«rTatlon» Made; 
The following obsorvatlons were made during the growing season. 
Nay 19* fifteen days after planting* both varieties* 
Northrup King XL 304 and Punk Gr-ITA began emerging on 
the Gloucester plots. These two varieties did not emerge 
on the Nerrimac plots until four days later or nineteen 
days after planting. At neither location did there seem 
to be any appreciable difference in emergence of either 
hybrids due to the different fertiliser treatments. On 
the plots where depth of planting was varied* the three 
and one-half inch deep planting was delayed in emergence 
by two days over the one and one-half and the two and 
one-half inch plantings. 
On this date when the com in the Gloucester plots 
was Just emerging* measurements were made as to the depth 
of planting and the placement of starter fertiliser. It 
was found that the com planted one and one-half inches 
deep varied from one inch to one and one-fourth inches. 
The two and one-half inch planting varied from one and 
one-half to two and one-fourth inches. The three and one- 
half dlnoh planting varied from two to three inches. Bain 
received during this fifteen day period seemed to settle 
this soil approximately one inch. 
The placement of the starter fertiliser in relation to 
the seed was still the same as at planting — two inches be¬ 
low two and one—half inches to the side of the seed in 
all plots measured. 
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May 23• nlnetean days after plantingt all plots had 
about a 93^ energence* The shoots were quite uniform in 
height on all plots regardless of fertiliser treatments. 
June 3» thirty days after planting, nineteen days 
after emergence, the com ranged in height from three and 
one-half to five inches. There still was no visible 
difference between any of the different fertilizer 
/ 
treatments. Upon digging up the plants, there appeared 
to be no signs of root damage caused by the fertilizer. 
These plants had good healthy roots that were well formed. 
I could find no signs of any roots being restricted or 
'*bumed'* from the fertilizer band. 
June 3t The later planting was just beginning to 
emerge eleven days after planting. This was a gain of 
three days in emergence over the earlier planting, caused 
probably by a warmer soil. 
June 8: Sixteen days after this later planting was 
made about 95^ of the plants had emerged. On this date, 
the earlier planting measured five to six inches in height 
with still no visible differences among the various fertili¬ 
zer treatments. 
June 10: Thirty seven days after the first planting, 
plots in both fields were cultivated to break up a crust 
that had formed on the soil from a heavy rain. The height 
of the first planting at this time, eighteen days after 
emergence, was six to seven inches. Plants from the later 
planting, — two days after emergence were one to two inches 
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tall* All plots vsre tmiform and still ^owed no Tisible 
signs of fertiliser duage In any of the plots. 
June 201 Tventj-elght dsQrs after energence of the first 
planting^ and twelTS days after eaergenoe of the second plant* 
ing, both areas were cultivated a second ttne. The hel^t of 
the coom at this tine ms still imifom at eighteen inches for 
the first planting and seven to eight inches for the second* 
f 
Table 9 Qrowth and Oevelppnent Patterns of Com Plants from. Two Plantings 
Bade on Hcgr Uth and 26th 1P66* 
First Planting Seocmd Planting 
Stage of 
Qrowth 
Date Days After 
Planting 
Date Days After 
Planting 
Bteergence May 23 19 June 6 11 
3-5" June 3 30 June 13 18 
6-7" June 10 37 June 19 2h 
16" June 20 U7 June 27 32 
20 * 2l*« June 23 50 July h 39 
Tassel July 1 58 July 22 
Week of 
57 
any July 15 72 Aug* 8 
Harvest Sept* 1 & 2 121 Sept* 1 & 2 99 
Table 9 shows in sunnary the nunber of days after planting 
for the com to reach different stages of development* The two 
hjbrld varieties, one early season, (DeKalb XL 30U) usually re* 
quirlng about 1750 degree days, and the other a fhll season 
variety, (Funk 0-17A) requiring approxiBately 2250 degree days 
to reach BSturity were used* The exact date of silking of the 
late planted com was not recorded* 
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As this table shows, emergence for the earlier planting took 
nineteen days while the later planting only took eleven days - a gain of 
eight days. This probably was due to the warmer soil temperature after 
the second planting. Soil temperature was taken at both times. On Nay 
4 to Hay 10 the temperature ranged from 46^? to The week of the 
later planting, Nay 26 to June 1, the soil temperature ranged from 54^F 
to 60®F. 
Even thou^ the growth patterns of the later plantings seemed 
to "oatoh up” with the earlier planting, the moisture content at harvest 
was substantially different - from 70.3^ to 76.8^ for the earlier plant¬ 
ing, and 74.8^ to 61.2^ for later planting as tables 13 and 14 show. 
B. Qroylng Degrte Daysi 
Corn production la bated on the ability of the corn plant to 
geminate, grow, and to natiire. For silage production and quality the 
growth pattern is believed to be ideal when the plant is able to reach a 
mininuin of about 30 percent dry matter. 
Most com breeders and research scientists and the seed com¬ 
panies are now using Growing Degree Days instead of the number of days 
required to reach maturity. This is a simple method of relating plant 
growth, development and maturation to environmental conditions and is a 
more accurate expression of these conditions. The two main disadvantages 
of this system according to Dether et al (15) are (1) it oversimplifies 
the complex temperature response of plants and (2) it does not take into 
account the many other environmental factors affecting plant growth. 
There seems to be a slight difference of.opinion as to whidi 
temperature should be used as a base to calculate degree days. Most of 
the local seed companies are now using 50^F as a base. The reference 
cited above, uses 55^F as a base. As a result of this conflict, I in¬ 
clude both temperatures and will point out why I feel that for silage 
production in this area, the base of 55^ seems to be the better temper¬ 
ature to use. 
Table 10 shows the Growing Degree Days at the Segreganset 
Official Weather Reporting Station based on the 55®F growing temperature 
for the growing period of this experiment, from May h to Sept. 8, 1966. 
As this table shows, a total of 1800 Growing Degree Days was recorded. 
Starting with May 26, the date of the second planting in this experiment, 
a total of 1762 Growing Degree Days was recorded. 
Table 11 shows the Growing Degree Days at the Segreganset 
Tabl« 10 Qrowing Oegre# Da^rt at Segreganset May U - Sept. 8, 1966 
Based on a Or owing Timwatare » 
May Jane July Agg. Sept. 
Day Mean Degree Mean Degree Mean Degree Mean Degree Mean Degree 
Temp. Days Temp. Days Temp. Days Temp. Days Temp. Jta£8 
1 58 3 70.5 15.5 70 15 73 18 
2 57.5 2.5 75.5 20.5 76 21 81 26 
3 67 12 7U.5 19.5 75 20 76 21 
u U7.5 71.5 16.5 86 31 86 31 77 22 
5 liU.$ 68.5 13.5 76.5 21.5 76 21 69 Hi 
6 53.5 / 7U 19 79.5 2U.5 80 15 79 2li 
7 U6 7U 19 76 21 76 21 73 18 
8 U2 71 16 76.5 21.5 76 21 77 22 
9 U8 7U 19 70 15 70 15 
10 U2 69 lii 76 21 76 21 
U la 56.5 1.5 75.5 20.5 76 21 
12 53 5U.5 u.5 77 22 77 22 
13 5U.5 60 5 82 17 82 17 
lU U8.5 61 6 81.5 16.5 81 16 ■ 
15 52 71.5 16.5 78 23 78 13 
16 51 70 15 69 Ih 69 lU 
17 5U 71 16 76 21 76 21 
18 51.5 70 15 78 23 78 23 
19 56.5 1.5 71 16 81 16 81 16 
20 57 2.5 63 8 7U.5 19.5 79 2U 
21 63 8 69 lU 61 6 61 6 
22 67 12 71 16 77 22 69 In 
23 56 1 65 10 71 16 61 6 
2h 62.5 7.5 77 22 68 13 68 13 
25 60.5 5.5 71 16 78 23 68 13 
26 59.5 U.5 83 28 72 17 77 22 
27 60.5 5.5 67 12 76 21 76 21 
28 70 15 78 23 72 17 72 17 
29 65.5 10.5 80 25 7U 19 7U 19 
30 62.5 7.5 7U 19 72 17 68 13 
31 56 1_ - - - - 70 78 22- — 
TOTAL 82.0 U08.5 589.5 555.0 165.0 
Total Degree Days 1800 
* Record ot Cllnatologioal ObservatlcnSf U.S. Diitot. Conmierce 
Weather Borean^ Segreganset, Bristol Coontyj Maea. 
19 - 7293 - 9, 1966 
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Table 11 Qroirlng Degree Days at Segreganset May U - Sept. 8, 1966 
Baaed on a 50^F Growing Temp^atiare * 
Jane «hily Aug. Sept. 
Day Aye. Degree Aye. 
Tenp. , Oars Temp 
1 58 
2 57.5 
3 67 
u U7.5 71.5 
5 liU.5 68.5 
6 53.5 3.5 7U 
7 U6 7U 
8 U2 71 
9 U8 7U 
10 U2 69 
11 Ul 56.5 
12 53 3 5U.5 
13 5U.5 U.5 60 
lU U8.5 61 
15 52 2 71.5 
16 51 1 70 
17 5U u 71 
18 51.5 1.5 70 
19 56.5 6.5 71 
20 57 7.5 63 
21 63 13 69 
22 67 17 71 
23 56 6 65 
2U 62.5 12.5 77 
25 60.5 10.5 71 
26 59.5 9.5 83 
27 60.5 10.5 67 
28 70 20 78 
29 65.5 15.5 80 
30 62.5 12.5 7U 
31 56 6 
TOTAL 166.5 
Degree Ave. Degree 
Days Tenp. Days 
8 70.5 20.5 
7.5 75.5 25.5 
17 7U.5 2U.5 
21.5 86 36 
18.5 76.5 26.5 
2h 79.5 29.5 
2h 76 26 
21 76.5 26.5 
2k 70 20 
19 76 26 
6.5 75.5 25.5 
U.5 77 27 
10 82 32 
11 81.5 31.5 
21.5 78 28 
20 69 19 
21 76 26 
20 78 28 
21 81 31 
13 7U.5 2U.5 
19 61 11 
21 77 27 
15 71 21 
27 68 18 
21 78 28 
33 72 22 
17 76 26 
28 72 22 
30 7U 2U 
2U 72 22 
70 20 
568.0 77U.5 
Total Degree Deys 
Ave. Degree Ave. Degree 
Temp. Days Temp. Days 
70 20 73 23 
76 26 81 31 
75 25 76 26 
86 36 77 27 
76 26 69 19 
80 30 79 29 
76 26 73 23 
76 26 77 27 
70 20 
76 26 
76 26 
77 27 
82 32 
81 31 
78 28 
69 19 
76 26 
78 28 
81 31 
79 29 
61 11 
69 19 
61 11 
68 18 
68 18 
77 27 
76 26 
72 22 
7U 2h 
68 18 
78 28 
760 205.0 
2U7U.O 
* Raodonl of CllBatologloid Obs«r<ratlaos« C.S. rep-. CoraMTce - 
WMithor BuFeoUf Sogrogvisoty Bristol CGmit]r« Hass. 19 * 7293 * 9$ 1966 
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Offiolal VMthsr Rapcrtlng Stationi ba«ed on the tmBpT^tvap%f for 
the growing period fron Kejr U to Sept, 8, 1966. Ae this table ehowa^ a 
total of 2U7U Qrowliig Degree Daye vaa recorded for com. Starting with 
Kaj 26, the date of the eeoond planting^ a total of 2382 Qrowlng Degree 
Daje vaa recorded. 
The tvo Tarietiea uaed • DeKalb XL 30b require a nominal 1750 
degree days and Funk 0«>17A 2250 degree daya to reach maturity according 
to the seed auppliera. Neither hybrid vaa able to produce the dry 
matter required for ideal ailage during thia experiment. Tablea 13 and 
lii ahow the range of dry matter produotionf the maxlnaun of 29*5 percent 
vaa reached for the ahorter aeaaoned variety planted early. The other 
Tariety only reached the milk atage during the experiment. 
Ualng 50^F aa a baae aa table 11 ahowa^ there ahould hare been 
enough degree days to nature both of these varietiea^ even for the later 
planting^ however dry natter production only ireached a naxInBim of 25«2 
percent for the ahorter season variety. 
With the baae tenperature at 55 the early variety did pro¬ 
duce 29*5 percent dry natter for the early planting which is nuoh closer 
to the stage of maturity for good ailage production. This also fits the 
1750 degree that this seed is listed for| therefore^ I feel that fl*0Bi 
thia esqperlnentf under this years growing oonditionj a base tenperature 
of 55^ ml^t be more ipprqpriate than the more oonmon 50^ that is be¬ 
ing used by the seed industry. 
Another possibly more plausible e3q)lanation is that degrees of 
tenperature e^[>eoially during a dry cool August are less effective in oaua 
ing growth (and maturity) than normal. Qrowlng degree data baaed on mean 
average teq>eraturea for the later portion of the ae^on nay need to be 
reexamined. 
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C, Precipitationt 
Soil moisture oonditicns iiere ywj eritioel during the groidng 
season of this experiment as indicated Iqr total preed^itation. Table 12 
shows the actual amount of rainfall recorded at the Segreganset Official 
Weather R^orting Station during the growing period of this experiment. 
This table shows that there were only a yery few substantial 
rainfalls recorded during the entire growing season. There were onlor 
three days when over one inch of rainfall was recorded. As a general 
rule^ an/ amount less than one-fourth of an inch is not considered eff¬ 
ective in crc^ growth. There were onl/ thirteen da/s idien over one- 
fourth of an in(di was recorded during this esqperiment. Seven of these 
were in Ha/, two in June« four to Ju3/ and one to August. 
The more critical period for water b/ the com crop is during 
the tasseling and silking stages • a period of about three weeks when a 
good svppl/ of moisture aids pollination. During the entire period of 
growth through ear formation^ a period of about six weeks the plant re¬ 
quires the largest amount of water. Table 9 shows that the first tassel¬ 
ing occurred on Jul/ 1 for the earl/ planting and on Jul/ 22 for the 
later planting. Silking began on Jul/ 1$ and again the week of August 
8 for the later planting. During this critical period^ there were onl/ 
six da/B with over one-fourth of an inch of rainfall. The Merrimao 
plots were irrigated twice with one inch of water on Jul/ 20 and again 
on August 13. These two inches of water relieved the critical condition 
tenporaril/ but irrigation water ma/ have been more effective if it had 
been iq^lied sooner and an additional watering ma/ have been beneficial 
to correcting the drought condition of this season. Water was not 
available to irrigate the plots on the Olouoester soil and as a result 
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Tabl« 12 Preoipitation at Ssgreganset^ Mass* 
ns-L to Sspt* 8a 1966 » 
Day May June July August 
1 
2 
3 .16 
U .01 
5 
6 .02 
7 .1 .07 
8 .25 .01 .Hi 
9 .11 .09 
10 .25 .65 .05 
11 .66 .35 
12 
CM
 
o
 e 
13 
oo 
CM
 « .05 
lU .02 .06 
1$ 
16 .U2 .19 
17 .05 .25 
18 
19 
20 1.2U .52 
21 .02 .03 
22 .27 
23 
2li 2.2lt 
25 .11 
26 
27 .13 
28 .55 
29 1.06 
30 .07 .36 
31 
ii.iS 177? 1755 Total or 
* Rsoord of Clinatologioal Obssrratioiis, tJ.S* Ospt* 
Weather Bureau^ Segreganset, Bristol County, Mass 
trotk 
Septeiriber 
.8 
.08 
2.96 
.1 
ilW ToUl llt.80 
of Conaeree 
19-72938, 1966 
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growth was spottjr and yislds wars not obtained tron all these plots 
because it was thought that neanlngful results could not be obtained 
due to reduced growth caused by drou^t Injury. 
After the crop had reached a height of about five feet^ It 
became Tery difficult to separate each plot and take IndlYidual notes. 
Various methods were tried to delineate these plots so Tisual obsenra* 
tions could be oontlnued. On August 23^ a seven foot rotary mower was 
used to cut three and one-half feet off the ends of each block. This 
clearly separated the plots so differences in growth charaoterlstlcs 
could be seen more easily* The hei^t and stage of maturity of the 
two varieties and the two plantings could easily be seen after this cut 
was made. The DeKalb was mature being in the hard dent stage while the 
Funk G-17A was still very green and the ears were stUl in the milk 
stage. 
All of the plots Ircm the first planting were harvested on 
Septeiriser.'l and 2. Ten representative stalks Traa each plotj five ft*om 
each row in the plot^ were cut and weighed for green field wei^t. Two 
of the ten stalks were ohosen and weighed green for dry matter deter¬ 
mination. The ears were than removed and weighed separately trcn. the 
stalk, leaves, and husks. After drying, they were re-weighed to ob¬ 
tain moisture content at harvest time. 
The later planting, where the fertiliser rates were different 
for each row in each plot, ten stalks were taken troa. each row. Two 
of the ten stalks samples were ohosen for dry matter detenalnatlon as 
above. 
Table 13 and lU show the total yields, green weight, per acre 
in pounds, percent moisture at harvest, and total pounds of dry matter 
Uo 
Tabl« 13 Acre Yields of Silage for Each Fertilizer Treatment on Plots 
of Merrlaac Loam 
First Planting 
Yarlet/ Fertiliser Rate Total lbs* % Moistnre Poonds 
Qreen Wt./A Jkj Hatter/A 
Funk G 17 A 0 
ll«U6-0 1$0# 
300# 
USo# 
r — 
18«U6«0 
300iii 
U50# 
15-15-15 15c# 
300# 
lt5o# 
DaKalb XI.30U - - 0 
U-b8-0 150# 
300# 
U50# 
18-U6-0 150# 
300# 
U50# 
15-15-15 150# 
300# 
U50# 
70800 80 U«160 
72300 80 1U»60 
62U00 80 12ti80 
67200 79.3 lli582 
79800 79.6 170n 
75900 80.2 15028 
78300 78.3 16991 
75000 76.U 17700 
7U700 80.3 1U715 
7U100 80.2 1U671 
U8600 7U.2 12538 
U6800 7U.3 12027 
58800 75.3 1U523 
56UOO 75.1 1U0U3 
li9800 73.3 13296 
U6800 73.9 1221U 
U0500 76.8 9396 
52500 73.6 13860 
51900 75.7 126U 
U7U0O 70.5 13983 
Ill 
Tabl* Hi Acre Helds of Silage bgr Fertiliser treatarants on Plots of 
Herrlnae San^F I<oaai 
Seccnd Planting 
Farlet/ Fertiliser Rate Total lbs. % Moisture Pounds 
Oreen Wt. Dty Hatter/A 
Funk 0 17 A - - 0 
ll-li8-0 15C# 
300# 
350# 
use# 
560# 
800# 
18-U6-0 150# 
300# 
350# 
U50# 
560# 
8001' 
1S-15-1S ISO# 
300# 
350)1 
U50# 
560# 
800# 
DsKalb - - 0 
U-U8-0 15C# 
30C# 
350# 
U50# 
560# 
800# 
18.U6-0 150# 
300# 
350# 
liSo# 
560)1 
800# 
15.15-15 15c# 
300# 
350# 
USO# 
560# 
800)* 
90000 82.U 158U0 
87900 82.U 15U70 
78900 8U.2 12U66 
8U600 79.2 17616 
93600 79.9 18836 
93900 81.1 177U7 
lolUoo 81.9 18353 
83UOO 82.U 1U678 
85500 82.5 1U962 
97500 81.U 18135 
86UOO 83.2 HiSlS 
89U00 83.1 15108 
83UOO 83.8 13510 
96000 82.6 I670U 
82800 82.2 1U738 
92700 81.5 171U9 
83100 81.6 15290 
90000 81.6 16560 
87900 81.2 16525 
50250 78.9 10602 
51000 7U.8 12852 
55200 77.0 12696 
U6500 75.1 11578 
56U00 77.2 12859 
53700 76.1 1283U 
6U800 79.0 13608 
55500 80.0 11100 
55200 79.1 11536 
57000 76.U 131*52 
52500 78.2 iiVi< . 
5U900 78.5 11803 
5U600 78.3 118U8 
50700 77.9 II20U 
U7700 81.2 8967 
57000 79.0 11970 
U98OO 79.1 IOUO8 
52500 80.6 10185 
U6800 78.1 102U9 
per acre for each Tarlet7 and eaoh fertiliser treataent. Theae irei^ts 
are based on a uniform stand of 30,000 plants per acre, as the ten stalk 
sainple represented one-one-thousandth of an acre. 
Both tables show that total yields were not affected materially 
by the amount or type of starter fertiliser used. Bren at the higher 
fertiliser rates^ there were no statistical differences in yields» (table 
15) and at no tine was there evidence of fertiliser injury or cell 
plasmolysis. 
Plots receiving no starter fertiliser yielded as well as any 
of the plots that received varied amounts or types of starter fertiliser. 
There was a very distinct difference in maturity as is shown in the per- 
cent moisture between the two varieties» and also between the same varie¬ 
ties planted at two different dates. 
Figures 1, 2, and 3 show grc^phioally the total pounds of dry 
matter produced per acre for the two varieties used by the different 
fertilizer treatments for both the plantings. As these figures show^ 
there is no significant differences between any of the fertilizers used 
or the rates of fertilizer. 
Table 1$, ooiq>iled with the help of H. M. legian^ shows the 
statistical evaluation of the harvested results of this experiment. The 
only highly significant value was the difference between the two varie- 
ties» a short season and a long season variety. 
Table 16^ also compiled with the aid of H. M. Tegian for eaoh 
of the ten stalk samples taken from all of the plots of the early plant¬ 
ing. This table shows the actual pounds of dry matter in each ten stalk 
sample from each fertilizer treatsient and the average of eaoh replicate. 
This chart also shows that there were no appreciable difference in yield 
between any of the tjpes or rates of starter fertiliser. 
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Table 13 Analysis of Varlanoe on Dry height Data froa First Plantings 
of F.G. 17A and DeKalb XL 304 with Four Rates and Three 
Sources of Fertiliser. At Lighten. 
Sources of Variation df S3 Hs f 
Treatnents 30.66  1.333 2.22* 
Varieties: FG17A, XL304 1 12.67 12.67 21.67** 
Rates: 0tl30t300»430 lbs. 3 1.95 0.65 
Varieties X Rates 3 2.22 0.74 
Sourcet check: ll-4&-^» 
18-46-0, 15-15-15 3 0.76 0.253 
Source X Varieties 3 6.60 2.20 3.67* 
Rates X Source: 11-46-0, 
18-46-0, 15-15-15 6 2.64 0.44 
Rei^ainder 4 3.82  0.955 
Fertiliser vn. Ho, Fertiliser 1 0.33 0.33 
Rxijerliiental JBrror 4§ 28.77 0.5994 
Total 71 59.43 
Table A Table B 
Variety and Rate Total Variety and Source of Fertiliser Total 
3u« Of 9 obBTYatlon. in .aoh o.ll Sua of 9 ob..iTatioa. in ..oh c.11 
ni7A U 304 Bat. FOITA XL304 F.rtillcr 
Rate total (lb.) Source Totals 
0 42.6 37.4 80.0 0-0-0 42.6 37.4 80.0 
150 48.5 36.5 87.2 11-48-0 40.8 40.2 81.0 
300 42.3 36.6 60.9 18-46-0 49.0 33.2 82.5 
450 ' 34.6 80.3 15-15-15 46..a_ 38.0  84.9 
Total179.3 149.1 326.4 O.T. 179.3 149.1 326.4 O.T. 
Tabl. C 
Bates and Source of Fertiliser Totals 
nt 6 obserrations in each cell 
Source Rate Fertiliser 
0 150 300 450  Total 
11-48-0 26.7 26.S 27.1 27.4 107.7 
18-46-0 28.3 29.7 26.6 26.2 110.8 
15-15-15 2^ 1LJ2 mti 
Total 80.0 87.2 80.9 80.3 328.4 G.T 
• Significant 
Highly Significant 
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Table 16 Poxinds of Dry Wel^^t of 10 Plants from ilarly Planting 
May 4 
Funk 0 17 A DeKalb XL X)4 
Pert. Source Rep. 
1 
Rep. 
2 
Rep. 
3 
Aye. 
3 Rep. 
Rep. 
1 
Rep. 
2 
Rep. 
3 
Aye. of 
3 Reps. 
0-0-0 5.1 4.7 5.3 5.17 4.2 3.4 3.6 3.73 
150 lbs./a 11-48-0 5.6 3.8 5.0 4.8 3.9 4.1 4.1 4.03 
18-46-0 6.6 5.0 4.9 5.5 4.2 4.2 4.8 4.4 
15-15-15 5.7 5.4 6.7 5.93 5.4 5.4 2.4 4.4 
Sub. Ato. 
of Rap. 5.85 4.72 5.48 5.35 4.42 4.26 3.72 4.14 
' 
0—0—0 4.9 4.5 4.9 4.77 5.4 4.6 4.0 4.67 
300 lbs./a 11-48-0 3.9 3.7 4.9 4.17 5.8 4.6 4.2 4.87 
18-46-0 4.5 5.2 5.5 5.07 5.0 3.6 2.6 3.8 
15-15-15 4.5 5.5 4.6 4.87 4.4 4.4 3.8 4.2 
Sub. Aye. 
of Rep. 4.45 4.72 4.98 4.72 5.15 4.3 3.7 4.38 
0-0-0 4.5 3.9 4.4 4.27 4.6 2.9 4.7 4.07 
450 Ibs./A 11-48-0 3.8 5.0 5.1 4.63 5.2 4.3 4.0 4.5 
16-46-0 5.4 5.1 6.8 5.77 3.8 3.1 2.0 2.97 
15-15-15 vn
 
• OD
 
4.7 4.0 4.83 3.2 4.3 4.7 4.07 
Sub. Aye. 
of Rep. 4.88 4.68 5.08 4.88 4.2 3.65 3.85 3.9 
Ats. of 
All Bap. 5.06 4.71 5.18 4.98 4.59 4.08 5.76 4.14 
. U8 . 
SQMMm AND CONCLOSIOKS 
Am a result of this ejqperiBsnt^ under the growing conditions 
that prerailed at both of these sites in 1966^ the following conclus¬ 
ions can be made. 
1) There was no appreciable difference in time of emergence 
of com planted one and one-half, two and one-half, or three and one- 
half inches deep. On two soil types, Merrimao and Oloucestar fine sandjr 
loams, both conmon series in Southeastern Massachusetts, com planted 
early* (May U) and late (May 26), the eanTgenoe and growth throughout the 
season did not seem to be affected by these three different depths. 
2) With three types of starter fertilizer used, U-US-O, 
18-U6-0 and 15-15-15» placed two Inches to the side and two and one-half 
inches below the lerel of the seed, there were no noticeable differences 
in emergence or growth at any time during the growing season. There was 
no appreciable or consistant difference in yield among plots where any of 
these three fertilisers were used. 
3) With the different rates of starter fertilizer, from 0 to 
800 pounds per acre, there was no appreciable difference in emergence or 
growth that could be observed during the growing season. At no time 
during the entire exp€rim&at$ could visible signs of so called "fertil¬ 
iser born" be found, fields were not cqpprMiabiy different Tran, the 0 
rate up to the 800 pound levels on these fertile soils. 
Based on one year's results, it seems apparent that on well- 
drained, Mghiy fertile soils, a cold wet spring following early planting 
does not adversely affect growth of the com crop. It took 19 days for 
the May 4th planting to emerge with a 9S% stand. In the May 26 plant¬ 
ing the com eoMrged in 11 days with a 9$% stand. Many fanaers 
still f«el that com vlll not gaminate nndar theaa adrerae conditlocia. 
IVaetioall^ all of the ccroercial seed corn ayailable to fanners today 
has been treated to oontrol most seedling diseases. 
Depth of planting does not seen to be as critical as sas pro- 
Yioosly thought^ probably in large part due to seed treataent. If the 
seed is planted between one to three inches de^, there should be little 
difference in growth except possibly under sewere drought conditions. 
Again based on one year’s results^ starter fertiliser^ if 
properly placed to the side and below the seed level should not bum the 
seedling. This seems to confirm observations tran, farmers esqperiences 
in the county. If farmers are still using the older type planters with 
the so-called "split-boot" fertilizer attachment^ much more care should 
be taken to adjust the planter so that not over two to three hundred 
pounds per acre of starter fertilizer will be used. Also planters so 
equipped should be operated at slower speeds than the more modem 
machines. 
The use of starter fertilisers may not be as essential as was 
onoe thought^ provided the soil is hl|^ in fertility, and enou{^ fert¬ 
iliser is broadcast prior to planting. The theory that a light rate of 
starter fertilizer was always beneficial, especially for early plantings 
did not hold true in this experiment. There seemed to be no advantage 
in any of the plots, either in emergence or in yield, whether starter 
fertilizer was applied or not. Onoe the com plant gets established, 
its root system develops at such a rate, that under fertile soil con¬ 
ditions, the proper nutrients can be obtained tram this broadcast 
ipplication. Also if broadcast fertiliser is well distributed through¬ 
out the root zone so that the roots grow evenly and spread out rather 
than to be restricted bgr a heayy band of fertilizer^ the plant vill 
stand yxp better under adverse weather conditions. 
It would also seem possible for farmers^ if they* so desired^ 
to apply all of the fertiliser in the row if they are dealing with 
soils of moderate to high levels of fertility and are using heavy 
applications of manure. With a twenty-five to thirty ton application 
of manure^ fertiliser rates perh^>s can be decreased to the point 
where it could be feasible to apply all of this through the planter. 
- 51 - 
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